Introduction
Esophageal carcinoma (EC) is the sixth leading cause of cancer-related deaths and the eighth most common cancer worldwide. 1 Locally advanced esophageal cancer submit your manuscript | www.dovepress.com
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hu et al was defined as clinical stage IB-IIIC in the 7th edition of Union for International Cancer Control TNM classification, accounts for more than half of all the esophageal cancers in the world, and esophageal squamous cell carcinoma (ESCC) has been the main target of Japan Clinical Oncology Group studies. 2 For locally advanced ESCC, surgery is the optimal treatment method. However, for most patients who are not eligible for curative intended surgery or have refused surgery when diagnosed, chemotherapy, radiotherapy, or chemoradiotherapy have to be considered as alternative options. Also, previous studies have shown that definitive concurrent chemoradiotherapy (dCRT) is superior to chemotherapy and radiotherapy alone. [3] [4] [5] [6] A randomized clinical trial named RTOG 85-01 compared chemoradiotherapy with cisplatinum plus 5-fluorouracil (5-FU) to radiotherapy alone in patients not receiving surgery and demonstrated the superiority of chemoradiotherapy with improved 5-year survival rates of up to 26%. 4 Han et al 5 compared concurrent chemoradiotherapy (nedaplatin, 20 mg/m²/day, 5-FU, 500 mg/m²/day for 4 days) with radiotherapy alone and demonstrated that the 3-year survival rate in the dCRT group was higher than the radiotherapy group (40% versus 18.5%, P=0.007). van Hagen et al 6 compared chemoradiotherapy followed by surgery and surgery alone in patients with esophageal or esophagogastric junction cancer, the median overall survival (OS) was significantly longer in the chemoradiotherapy-surgery group than surgery alone group (49.4 versus 24.0 months, P=0.003). In Western countries, the cisplatinum/5-FU regimen has been widely used clinically for many years and now is recommended as the standard treatment for EC. 7, 8 However, many Asian clinicians are reluctant to use these regimens directly in their clinical practice because the majority of the enrolled patients in Western trials had adenocarcinoma, while most of the Asian patients suffer from squamous cell carcinoma. Paclitaxel is one of the most promising drugs for esophageal cancer. Several exploratory trials have investigated paclitaxel plus cisplatinum, paclitaxel plus cisplatinum and 5-FU in preoperative and postoperative chemotherapy and have shown promising outcomes.
9-11 Zemanova et al 11 reported clinical results using cisplatinum and 5-FU with or without paclitaxel. Unfortunately, no clear survival benefit was observed except significantly increased hematological and nonhematological toxicity as a result of the treatment. Based on these backgrounds, the aim of this study was to evaluate the clinical outcomes of dCRT with cisplatinum/ paclitaxel versus cisplatinum/5-FU in patients with locally advanced ESCC without surgery and identify prognostic factors for tumor control and survival. 
Patients and methods Patients
Treatment chemotherapy regimens
In group A, the patients were treated with cisplatinum (75 mg/m 2 , days 1 and 2) and paclitaxel (50 mg/m 2 , days 1 and 8), with concurrent radiotherapy. In group B, the patients were treated with cisplatinum (75 mg/m 2 , days 1 and 2) and 5-FU (1,000 mg/m 2 , days 1-4), with concurrent radiotherapy. Each cycle of chemotherapy was repeated every 21 days and each patient received at least two cycles of chemotherapy. Complete blood counts were performed before and after every cycle of chemotherapy. In cases of severe hematologic toxicity, dose adjustment was implemented in the next chemotherapy cycle. If the white blood cell was under 3,000/mm 3 after the chemotherapy, the patient was treated with recombinant human granulocyte colony-stimulating factor injection. If the white blood cell count was down to 2,000-2,500/mm 3 , the dose of paclitaxel, 5-FU, and cisplatinum was temporarily decreased by 50% at the beginning of the next course of chemotherapy; radiotherapy was continued as before. In the event of grade 4 hematological or grade 3/4 gastrointestinal reaction, the doses were reduced by 25% in the subsequent course and radiotherapy was continued. Both chemotherapy and radiation were discontinued if grade 4 hematological or grade 3/4 gastrointestinal reaction, or radiation pneumonia/ Drug Design, Development and Therapy 2016:10 submit your manuscript | www.dovepress.com
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Comparison of cisplatinum/paclitaxel with cisplatinum/5-fluorouracil esophagitis were observed; the CRT was discontinued until recovery from toxicity. Chemotherapy treatment was discontinued if disease progression was observed, toxicity recovery before the next cycle of chemotherapy was not possible, or patients refused to continue.
radiotherapy scheme
Radiotherapy planning was carried out after direct simulation based on diagnostic or three-dimensional treatment planning computed tomography images. Gross tumor volume (GTV) was defined as macroscopic primary tumor and regional lymph node metastases reconstructed using all available information derived from endoscopy, endoscopic ultrasound, computed tomography, and from fluorodeoxyglucose positron emission tomography if available. During direct simulation, margins from GTV to field margin were 5 cm in the caudal/ cranial direction and 2 cm in the transverse plane. To generate the planning target volume, a margin of 4 cm in the caudal/ cranial direction and 1.5 cm in the transverse plane was used. The clinical target volume was defined as the GTV plus the volume of a 3 cm margin along the length of the esophagus and 1 cm radical margin, as well as elective nodal regions. A 1 cm margin was used around the pathological lymph nodes. The planning target volume was generated by expanding the clinical target volume by a margin of 1 cm in all directions to account for setup uncertainties and organ motion. A total dose of 54-60 Gy was given in fractions of 1.8-2 Gy five times per week and was generally delivered by three-dimensional conformal radiotherapy with at least 6 MV photons. The treated length was equivalent to the tumor length estimated at endoscopy plus 1-2 cm margins in the cranial and caudal directions. The required dose was specified at 1 cm from the radiation source or 0.5 cm under the mucosal surface.
evaluation methods
Based on the Response Evaluation Criteria in Solid Tumors (RECIST) 1.1 guidelines, 12 status of response to treatments was classified into complete response (CR), partial response (PR), stable disease, and progressive disease. Response rate (RR) was defined as CR plus PR, and CR, PR, and stable disease were seen as disease control rate. Toxicity of dCRT was evaluated according to the Common Terminology Criteria for Adverse Events 4.0.
Follow-up
Follow-up was performed on all patients. The last follow-up was in December 2015, and the median duration of follow-up was 44.6 months. Survival data were collected through a positive follow-up. OS was measured from the starting date of first-line (chemo) radiotherapy treatment to death from any cause or last follow-up. Progression-free survival (PFS) was measured from the starting date of first-line (chemo) radiotherapy treatment to disease progression or death.
statistical analysis
Rates were compared using the χ 2 test. Fisher's exact test was used to analyze categorical variables. Median PFS and median OS were calculated using the Kaplan-Meier method. We used the Kaplan-Meier method to draw survival curves and tested these using the log-rank test. The optimal cutoff value of clinical stage and radiation dose were determined using the receiver operating curve analysis with Youden's index (J, J =sensitivity+specificity − 1). The Cox regression model was used to identify independent prognostic factors for locally advanced ESCC. Two-sided P-value 0.05 was considered to be statistically significant. All statistical analyses were performed using the Statistical Package for Social Sciences (SPSS, Chicago, IL, USA) software, version 17.0.
Results
Patient and tumor characteristics
Patient and tumor characteristics are shown in Table 1 . For the 202 patients included in this study, the median age was 61 years (range 43-75 years), with 194 (96.0%) being female. All patients had cytopathologically diagnosed ESCC; 23 (11.4%) patients had stage IIB disease, 103 (51.0%) had stage IIIA disease, 35 (17.3%) had stage IIIB disease, and 41 (20.3%) had stage IIIC disease. Baseline characteristics were well balanced between the two groups from this study except that group A had more comorbidities (56.2%) compared with group B (40.2%, P=0.023). All the patients were treated with cisplatinum-based doublet chemotherapy and concurrent radiotherapy as the first-line treatment, of them 105 patients received paclitaxel plus cisplatinum in group A and 97 patients received cisplatinum plus 5-FU in group B. The general course was for four to six cycles.
Efficacy
All 202 patients were able to be evaluated for efficacy. Response to treatment for locally advanced ESCC patients are displayed in Table 2 Figures 1 and 2 , respectively. Univariate analysis of various prognostic factors and the data indicated that the important factors for PFS were radiation dose (P=0.002), different chemotherapy regimens (P=0.018), and response to treatment (CR, P0.001 and RR, P0.001). To improve the accuracy of statistical results, if the P-value of a variable was 0.10 in the univariate analysis, it was included in the multivariate analysis. On the contrary, if the P-value of a variable was 0.10 in the univariate analysis, it was excluded from the multivariate analysis. Results showed that Other consisted of some kind of chronic diseases such as chronic gastritis and hepatitis and so on, which were not closely related to esophageal carcinoma. 
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Comparison of cisplatinum/paclitaxel with cisplatinum/5-fluorouracil radiation dose (P0.001), different chemotherapy regimens (P=0.001), and RR (P0.001) were independent prognostic factors of PFS. Furthermore, we used the Cox multivariate regression analysis to determine factors influencing OS. The results showed that being earlier clinical stage (P=0.018), treated with cisplatinum/paclitaxel regimen (P=0.043), and CR after first-line dCRT (P=0.010) were independent prognostic factors of OS (Table 4) . In order to ascertain the specific factors affecting survival, we conducted a further study of the clinical stage and radiation dose with optimal cutoff value. For the entire cohort, the optimal cutoff value of the clinical stage was IIIA, with a sensitivity of 91.43% and a specificity of 14.43%; then we divided all the cases into two groups, namely stage II (stage IIB) and stage III (included stage IIIA-C). We further evaluated the PFS and OS value between the two groups based on different stages. Patients with stage II showed a substantially better PFS and OS than those with stage III (median PFS, 27.7 versus 16.1 months, P=0.001 and median OS 49.9 versus 32.1 months, P=0.001, respectively). The optimal cutoff value of radiation dose to predict survival was 59.5 Gy based on the receiver operating curve analysis (Figure 3 ) with the area under the curve of 0.566 (95% CI, 0.487-0.645, P=0.105). We divided all the patients into two groups based on the optimal cutoff value of radiation dose and found that there were no significant differences between these two groups both in PFS and OS ( 
Toxicity and feasibility of different therapies
Toxicity of dCRT was evaluated according to the Common Terminology Criteria for Adverse Events 4.0. We documented the main grade 3/4 toxicities, and no grade 5 toxicity or side effects-related deaths had occurred among patients in both different groups. The grade 3/4 toxicities of patients in group B were akin to data reported previously. [13] [14] [15] For all patients, the most common toxicities were hematological toxicity and gastrointestinal reaction. Compared with previous studies, 
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hu et al the grade 3/4 adverse effects of dCRT in the two groups were decreased, which was mainly attributed to the administration of antiemetic drugs before chemotherapy to decrease the incidence of gastrointestinal reaction. 16, 17 Furthermore, the hematologic toxicity was manageable, and prophylactic granulocyte colony-stimulating factor could ameliorate it. In addition, one patient in group A experienced grade 3 radiation pneumonia and one patient in group B experienced grade 3 radiation esophagitis, but they were well tolerated. The occurrence of nonhematological toxicity between the two groups was not significantly different, and patients treated with cisplatinum/paclitaxel regimen showed good tolerance. Detailed toxicities are displayed in Table 5 .
Discussion
Based on the present clinical evidence, the cisplatinum/ paclitaxel regimen with concurrent radiotherapy was associated with improved survival compared with standard cisplatinum/5-FU regimen for patients with locally advanced ESCC. The chemotherapy regimen greatly affected the CR and RR, which has been proven to be independent prognostic factors for survival. 18, 19 To our knowledge, the cisplatinum/ paclitaxel regimen has never been compared with the cisplatinum/5-FU regimen directly, for patients with locally advanced ESCC who are not receiving curative intended surgery. Therefore, the optimal chemotherapy regimen is debatable. Our results indicate that patients who received the cisplatinum/paclitaxel regimen had a significant survival advantage over patients who received the cisplatinum/5-FU regimen.
The neoadjuvant regimen of cisplatinum/5-FU combination has been widely used in clinical practice for EC for many years. 20 Its clinical efficacy has been recognized by clinicians. However, its benefit is limited, with RR of 21%-43.2% and 2-year survival rate of 44%-63% being reported for locally advanced EC. [21] [22] [23] [24] Furthermore, the enrolled patients in these studies had esophageal adenocarcinoma, whilst most of the Asian EC patients had squamous cell carcinoma, therefore, these studies were not suitable for the Asian EC patients. Cisplatinum/paclitaxel as a new chemotherapy regimen used in locally advanced ESCC is gradually being accepted by physicians and certain effects have been achieved. Huang et al 10 undertook a comprehensive review of ten articles to quantify the survival benefit of cisplatinum/paclitaxel regimen. Their data demonstrated that patients with locally advanced ESCC who received cisplatinum/paclitaxel regimen had a potentially superior survival benefit over those who received cisplatinum/5-FU regimen in neoadjuvant CRT. Li et al 15 investigated 59 patients with ESCC and found that those with cisplatinum/paclitaxel regimen had a better RR and longer survival compared with cisplatinum/5-FU regimen. A study reported by Ruhstaller et al 9 found that squamous cell 
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Comparison of cisplatinum/paclitaxel with cisplatinum/5-fluorouracil carcinoma was associated with a longer survival compared with adenocarcinoma in cisplatinum/paclitaxel regimen. Our analysis of survival in 202 patients with locally advanced ESCC indicates that those in group A had longer PFS and OS than those in group B. Earlier researches 10, 18, 25, 26 had shown that patients achieving CR after treatment had longer survival than patients achieving no CR, suggesting that CR might have a positive effect on survival. Rizvi et al 25 found that patients had obviously longer survival (62.73±17.02 versus 41.42 months) with complete pathological response compared to those with residual disease. Scheer et al 18 found that median survival times for patients with pathological CR were significantly longer than patients with residual tumor (P=0.011). Our research also indicates that patients with CR had a longer survival time after first-line dCRT than those with no CR (55.5 versus 30.7 months, P0.001). With respect to the adverse effects of this regimen, there were no grade 5 adverse reactions observed in patients and no toxicity related deaths had occurred. Thus, our finding suggests that the cisplatinum/paclitaxel regimen with concurrent radiotherapy as the first-line treatment had a better curative rate and tolerable side effects for locally advanced ESCC patients who had no surgery. However, this is a nonrandomized comparison. Although the patients in both groups were well matched by confounding the characteristics of patient and tumor before treatment, its retrospective nature still has potential selection bias. Meanwhile, patients in group A had more comorbidities, which could suggest a possible selection bias. Further prospective studies are needed to confirm our current findings.
In this study, we noted differences in PFS, OS, CR, and RR between the two groups. Multivariate analysis revealed that chemotherapy regimen and RR were strongly related to survival, and this is consistent with the results of previous researches. 19, 27 A study reported by Chang et al 19 demonstrated that treatment response is the strongest independent prognostic factor of survival. A previous randomized Phase III clinical trial showed that patients with the higher RR had longer survival than those with lower RR, suggesting that RR might closely be related to longer survival. 27 For the whole cohort, multivariate analysis indicated that being earlier clinical stage, radiation dose of 54-60 Gy, chemotherapy with cisplatinum/paclitaxel regimen, and CR after dCRT were independent positive prognostic factors of survival.
Conclusion
Our research, based on a direct comparison of two treatment regimens, indicated a survival benefit from the cisplatinum/ paclitaxel regimen over that of the cisplatinum/5-FU regimen in dCRT administered to locally advanced ESCC patients who had not undergone surgery.
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